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(54) ELECTRONIC CLOCK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To cancel an alarm display state 
more appropriately by considering the driving condition of a 
stepping motor where the stepping motor is driven for a fixed 
amount of time by a normal drive pulse with a certain capacity 
as well as the voltage of a secondary battery, and canceling the 
alarm display state. 

SOLUTION: An oscillation circuit 4 outputs a signal with, for 
example, 32,768 Hz due to the vibration of a crystal vibrator. A 
dividing circuit 5 divides the signal and outputs it to a needle- 
handling pulse creation circuit 6 and an alarm display control 
circuit 8. The creation circuit 6 creates a normal drive pulse and 
a correction drive pulse and outputs them to the control circuit 
8. A voltage detection circuit 3 detects whether the voltage of a ■■' 
secondary battery 2 is equal to or less than 1.2 V or exceeds 1.3 
V and outputs the obtained information to the control circuit 8. 
A normal drive pulse is amplified by a drive circuit 9, is outputted 
to a coil 12a of a stepping motor 12, and rotates a coil 12b. A 
detection circuit 3 judges that voltage of the battery 2 is equal 
to or less than 1.2 V and transfers the result to the control 

circuit 8, and the circuit 8 performs output with an interval that differs from each 1 second for the 
interval of the handling of the needle of the drive pulse, and displays a warning by 2-second handling of 
the needle. 
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[Claims] 

[Claim 1) A generation-of-electrical-energy means, an accumulation-of-electricity means to 
conserve the power generated with this generation-of-electrical-energy means, and an electrical- 
potential-difference detection means to detect the electrical potential difference of this 
accumulation-of-electricity means, A rotor, a coil, the step motor that consists of a stator, and a 
rotation detection means to detect rotation of said rotor, and nonrotation, A driving pulse creation 
means to create two or more driving pulses for driving said step motor, In the electronic clock 
which has a mode shift means to shift to the second mode from the first mode when said 
electrical-potential-difference detection means had the electrical potential difference of said 
accumulation-of-electricity means lower than the predetermined electrical potential difference and 
it detects The electronic clock characterized by having a mode return means to shift to the first 
mode from the second mode using the information on a drive judging means to judge that said 
rotor has been driven by a certain driving pulse during a fixed period, and said electrical-potential- 
difference detection means and said drive judging means. 

[Claim 2] Said drive judging means is an electronic clock according to claim 1 characterized by 
judging with it having driven when a fixed period drive was carried out by the driving pulse below 
the driving pulse of predetermined magnitude among two or more driving pulses which said 
driving pulse creation means creates. 

[Claim 3) Said drive judging means is an electronic clock according to claim 1 or 2 characterized 
by controlling to change the driving pulse which said driving pulse creation means outputs when it 
judges with it having driven when a fixed period drive was carried out by a certain driving pulse 
among two or more driving pulses which said driving pulse creation means creates to a smaller 
driving pulse. 

[Claim 4] An alarm display [ in / said first mode is a normal state, and said second mode is in an 
alarm display condition, and / this alarm display condition ] is an electronic clock according to 
claim 1 to 3 characterized by being the display by the irregular movement drive of a guide. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the mode shift by electrical-potential-difference 
change of the electronic clock which has an accumulation-of-electricity means. 
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[0002] 

[Description of the Prior Art] Conventionally, when the alarm display of the sag of an electronic 
clock which has the accumulation-of-electricity means in which charges and discharges, such as 
a rechargeable battery, are possible became less than [ regularity electrical-potential-difference 
1.2V ], it was performing the alarm display of performing movement for 2 seconds etc. However, 
charge is performed to a rechargeable battery, when the electrical potential difference of a 
rechargeable battery rises and it becomes more than 1.2V, shortly after making the hand usually 
move immediately, when it becomes less than [ 1 .2V ], it becomes movement for 2 seconds again, 
and there is a problem of being troublesome on use. Therefore, when it is usually that the hand is 
moved, in order to maintain fixed period usual movement, approaches, such as JP,7-46157,B 
and JP,9-90064,A, are proposed. 

[0003] The example which JP,7-46157,B gives the hysteresis by the electrical potential difference 
is introduced. If the electronic clock by this conventional method will shift to the alarm display 
condition of warning of charge from a normal state if it has two detection electrical potential 
differences and the electrical potential difference of a rechargeable battery becomes less than 
[ 1.2V ], and it becomes more than [ an electrical potential difference is an electrical potential 
difference higher than 1.2V ] 1.3V, it will shift to a normal state from an alarm display condition. 
The example in this case is explained based on a drawing. Drawing 6 is the transition diagram of 
the condition of an electrical potential difference and an electronic clock in the conventional 
electronic clock. An axis of ordinate is the electrical potential difference of a rechargeable battery, 
and an axis of abscissa is time amount. It begins and the electrical potential difference of a 
rechargeable battery has become those or more [1.2] with V, and a normal state. However, if an 
electrical potential difference falls in 1 ,2V at time of day t1 , it will be in an alarm display condition. 
And since it does not shift to a normal state unless it becomes more than 1.3V, even if an 
electrical potential difference is set to 1 .2V at time of day t2, it is still an alarm display condition. 
And although it once becomes the peak of an electrical potential difference at time of day t3, 
since it is less than [ 1.3V ], it cannot escape from an alarm display condition. Furthermore, if time 
amount passes and time of day t4 comes, an electrical potential difference will be set to 1 .3V, and 
an electronic clock will shift to a normal state from an alarm display condition. 
[0004] Moreover, in JP,9-90064,A, the example which gives the hysteresis by time amount is 
introduced. The electronic clock of the conventional example here will shift to an alarm display 
condition from a normal state, if it has one detection electrical potential difference and the 
electrical potential difference of a rechargeable battery becomes below about 1.2V, but even if an 
electrical potential difference becomes more than 1.2V, it does not shift to a normal state from an 
alarm display condition immediately, but when only a fixed period T is more than 1 .2V, it shifts to 
a normal state. The example in this case is explained based on a drawing. Drawing 7 is the 
transition diagram of the condition of an electrical potential difference and an electronic clock in 
this electronic clock. An axis of ordinate is the electrical potential difference of a rechargeable 
battery, and an axis of abscissa is time amount. It begins and the electrical potential difference of 
a rechargeable battery has become a normal state with V or more [ 1 .2 ]. However, if an electrical 
potential difference falls in 1 .2V at time of day t6, it will be in an alarm display condition. Although 
an electrical potential difference is set to 1.2V at time of day t7, since only a fixed period T has 
not passed, it is still an alarm display condition. And an electrical potential difference cannot 
become less than [ 1.2V ] again at the time of day t8 shorter than a fixed period T which passed 
T1, and it cannot escape from an alarm display condition. And since an electrical potential 
difference becomes more than 1.2V again and more than 1.2V is continued between fixed time 
amount T till time of day t10 if time of day t9 comes, an electronic clock shifts to a normal state 
from an alarm display condition. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned approach, it cannot 
say that the property of the step motor of a rechargeable battery or an electronic clock is fully 
taken into consideration, but there is a problem. For example, it is known that a rechargeable 
battery has a thing with a polarization operation. This is a phenomenon which an apparent 
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electrical potential difference goes up, in spite of fully not charging the rechargeable battery, if it 
charges quickly. In the hysteresis by the electrical potential difference, when it shifts to a normal 
state with the electrical potential difference of this appearance, a polarization operation is settled 
and an electrical potential difference falls, there is a problem of being in an alarm display 
condition immediately. 

[0006] Moreover, in neither the hysteresis of an electrical potential difference, nor the hysteresis 
of time amount, it is completely taken into consideration about the load of a step motor called the 
time of low temperature and calender delivery. It is necessary to set up highly the detection 
electrical potential difference which shifts to a normal state beforehand in consideration of the 
case where the load of a step motor is heavy. However, if a detection electrical potential 
difference is highly set up in consideration of a load, the problem of being hard coming to shift at 
a normal state at the time of no-load will arise. The purpose of this invention solves the above- 
mentioned problem, and is to propose the electronic clock which can shift to a normal state from 
an alarm display condition more certainly. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is 
carrying out the following configurations. Namely, a generation-of-electrical-energy means, an 
accumulation-of-electricity means to conserve the power generated with this generation-of- 
electrical-energy means, and an electrical-potential-difference detection means to detect the 
electrical potential difference of this accumulation-of-electricity means, A rotor, a coil, the step 
motor that consists of a stator, and a rotation detection means to detect rotation of said rotor, and 
nonrotation, A driving pulse creation means to create two or more driving pulses for driving said 
step motor, In the electronic clock which has a mode shift means to shift to the second mode from 
the first mode when said electrical-potential-difference detection means had the electrical 
potential difference of said accumulation-of-electricity means lower than the predetermined 
electrical potential difference and it detects It is characterized by having a mode return means to 
shift to the first mode from the second mode using the information on a drive judging means to 
judge that said rotor has been driven by a certain driving pulse during a fixed period, and said 
electrical-potential-difference detection means and said drive judging means. 
[0008] Moreover, it is characterized by judging with said drive judging means having been driven 
when a fixed period drive was carried out by the driving pulse below the driving pulse of 
predetermined magnitude among two or more driving pulses which said driving pulse creation 
means creates. 

[0009] Moreover, when it judges with said drive judging means having been driven when a fixed 
period drive was carried out by a certain driving pulse among two or more driving pulses which 
said driving pulse creation means creates, it is characterized by controlling to change the driving 
pulse which said driving pulse creation means outputs to a smaller driving pulse. 
[0010] Moreover, said first mode is a normal state, said second mode is in an alarm display 
condition, and the alarm display in this alarm display condition is characterized by being the 
display by the irregular movement drive of a guide. 
[0011] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained in full detail 
based on a drawing. The electronic clock of the example of this invention is a guide-type 
electronic clock which has the second hand, and has the normal state which is the first mode, and 
the alarm display condition which is the second mode. Drawing 1 is the block diagram showing 
the circuitry of the electronic clock of the example of this invention. The solar cell whose 1 is a 
generation-of-electrical-energy means in drawing, the rechargeable battery whose 2 is an 
accumulation-of-electricity means, The electrical-potential-difference detector where 3 detects the 
electrical potential difference of a rechargeable battery 2, the oscillator circuit where 4 used the 
crystal oscillator, The movement pulse creation circuit which creates various pulses for 5 to drive 
a frequency divider and for 6 drive a step motor, The alarm display control circuit where 8 usually 
controls driving pulse output spacing of 1 -second movement for a display, and 2-secohd 
movement for warning, The step motor with which 12 consists of rotor 12b, stator, and coil 12a, 
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They are the drive circuit where 9 drives a step motor 12, the rotation detector where 10 detects 
rotation of rotor 12b, and the drive judging circuit which judges whether 1 1 has been driven by the 
driving pulse with same fixed period step motor 1 2. 

[001 2] Then, circuit actuation is described. The oscillator circuit 4 is outputting the 32768Hz signal 
from vibration of a quartz resonator. A frequency divider 5 carries out dividing of this 32768Hz 
signal, and outputs it to the movement pulse creation circuit 6 and the alarm display control circuit 
8. The movement pulse creation circuit 6 creates the usual driving pulses P1-P10 and the 
amendment driving pulse Pf which are mentioned later, and outputs them to the alarm display 
control circuit 8. On the other hand, the electrical potential difference of a rechargeable battery 2 
detects less than [ 1.2V ] or binary [ of whether for it to have reached and to be over 1.3V ], and 
the electrical-potential-difference detector 3 outputs the information to the alarm display control 
circuit 8. 

[0013] In a normal state, the electrical-potential -difference detector 3 judges with the electrical 
potential difference of a rechargeable battery 2 being over 1.2V, and the alarm display control 
circuit 8 outputs either of the usual driving pulses P1-P10 which the movement pulse creation 
circuit 6 creates to the drive circuit 9 at intervals of 1 second. The shape of a pulse form of the 
usual driving pulses P1-P10 which the movement pulse creation circuit 7 creates here, and the 
amendment driving pulse Pf is described. Drawing 2 is usually the wave form chart of driving 
pulses P1-P10 and the amendment driving pulse Pf. (b) is usually a driving pulse P1, and is a 
usual driving pulse which has the pulse width for 3.25ms. (b) is usually a driving pulse P2, and is 
a usual driving pulse which has the pulse width for 3.5ms. Moreover, although not illustrated, the 
usual driving pulse of P3-P8 is a usual driving pulse which has the pulse width for 3.75ms, 
4.00ms, 4.25ms, 4.5ms, 4.75ms, and 5.0ms similarly, respectively. Moreover, (Ha), a total of ten 
kinds of usual driving pulses of the usual driving pulse P9 of the width of face for 5.75ms shown 
in (d) and the usual driving pulse P10 of the width of face for 5.0ms are prepared. Furthermore, 
(e) is an amendment driving pulse outputted when it is not able to drive by the above-mentioned 
driving pulse, is the pulse of the width of face for 16ms usually outputted after [ of a driving pulse 
output time ] 30ms, and has 16/32 of the chopper pulse sections in the second half at 8ms. In 
addition, in electrical-potential-difference 1.3V, when loads, such as a calender, are not applied, it 
is set up so that a step motor 12 can usually be driven by the driving pulse P6. 
[0014] It returns to explanation of circuit actuation again. Usually, driving pulses P1-P10 are 
amplified in the drive circuit 9, are outputted to coil 12a of a step motor 12, and rotate rotor 12b. 
The rotation detector 10 judges rotation of rotor 12b, and nonrotation according to the induction 
current which rotor 1 2b generates. When judged with nonrotation, the pulse creation circuit 7 is 
usually changed from a driving pulse Pn to usual driving pulse Pn+1 of driving force big one rank 
at the time of the output of the following usual driving pulse while it generates the amendment 
driving pulse Pf immediately and drives rotor 12b certainly. Moreover, when the rotation detector 
10 judges with rotation, the pulse creation circuit 7 usually outputs the same usual driving pulse 
Pn as last time also at the time of the output of the following usual driving pulse. Moreover, the 
signal of having rotated is sent to the drive judging circuit 1 1 . And when it is able to drive for fixed 
period T^ 256 seconds by the same usual driving pulse Pn, the pulse creation circuit 7 is usually 
controlled to change to usual driving pulse Pn-1 of driving force small one rank at the time of the 
output of the following usual driving pulse. The always optimal usual driving pulse can be chosen 
by performing the above actuation. 

[001 5] Next, an alarm display condition is described. In the electronic clock of an example, if the 
electrical potential difference of a rechargeable battery 2 becomes less than [ 1.2V ], it will shift to 
an alarm display condition. First, the electrical potential difference of a rechargeable battery 2 
judges with it being less than [ 1.2V ], and the electrical-potential-difference detector 3 transmits 
to the alarm display control circuit 8. The alarm display control circuit 8 usually outputs movement 
spacing of a driving pulse Pn at spacing which is different in every second, and performs the 
alarm display by movement for 2 seconds. Drawing 3 is the wave form chart showing movement 
spacing of movement for 2 seconds. If a driving pulse Pn is usually outputted from the end 01 of 
a coil, as for the other end 02 of a coil, a driving pulse Pn will usually be outputted after [ of that ] 
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60ms. A user is told about having performed the alarm display of movement for 2 seconds, and 
the electrical potential difference having fallen by repeating this every 2 seconds. 
[0016] Next, the case where light was equivalent to the solar cell 1, charge was performed to the 
rechargeable battery 2, and the electrical potential difference of a rechargeable battery 2 rises is 
described. The electrical-potential-difference detector 3 detects the electrical potential difference 
of a rechargeable battery 2, and when 1.3V are exceeded, it transmits the information to the 
alarm display control circuit 8. It controls whether the alarm display control circuit 8 is considered 
as movement for whether the judgment result of the drive judging circuit 11 is seen further, and 
movement is continued for 2 seconds as it is, and 1 second. The judgment actuation at this time 
is explained using a flow chart. Drawing 4 is a flow chart which shows the actuation of which an 
alarm display is canceled. It begins from the condition of movement for 2 seconds at first, and 
judges whether in Judgment A, the electrical potential difference of a rechargeable battery 2 is 
over 1 .3V first from the information on the electrical-potential-difference detector 3. If it is not over 
1 .3V, it progresses to Y, and judges that charge is insufficient, and movement is continued for 2 
seconds as it is. 

[0017] If the electrical potential difference of a rechargeable battery 2 is over 1 .3V, it will progress 
to N and Judgment B will be performed. That the movement pulse creation circuit 6 is carrying out 
the current output of the judgment B judges whether whose driving pulse Pn is usually a pulse of 
the driving force not more than driving pulse P6. Usually, as for the case of the usual driving 
pulses P7-P10 of the pulse of usually bigger driving force than a driving pulse P6, a driving pulse 
Pn progresses to N. In this case, although there is a V 1.3 [ more than ] electrical potential 
difference of a rechargeable battery 2, since the toad of a step motor 12 is heavier than usual, it 
judges that the further charge is required, and does not cancel an alarm display yet, but continues 
movement for 2 seconds. 

[0018] Usually, when driving pulses Pn are usually the usual driving pulses P1-P6 of the pulse of 
the driving force not more than driving pulse P6, it progresses to Y. several [ next, / to which the 
drive judging circuit 11 moved the alarm display control circuit 8 by the same usual driving pulse 
Pn ] -- N= 0 is made to reset N It is for avoiding being judged with having been immediately driven 
by the usual driving pulse Pn same 256 times, after it was set to 1.3V depending on timing, when 
this did not reset, and counting 256 seconds certainly. And it progresses to Judgment C. 
Judgment C is a judgment of whether to usually have driven by the driving pulse Pn. When 
rotation of a step motor 12 was detected in the rotation detector 10, and it did not rotate and is 
detected, it progresses to "nonrotation", and a driving pulse Pn is usually set to driving pulse 
Pn+1 , and it goes to judge [ B ] again. Conversely, in rotation detection, it progresses to "rotation", 
and it increments N to N+1 . Furthermore, it progresses to Judgment D and judges whether it is 
N= 256. If it is not N= 256, Judgment C will be performed again, but if a judgment that it rotated 
continues and it is set to N= 256, while usually setting a driving pulse Pn to driving pulse Pn-1 , an 
alarm display is canceled and it changes to movement for 1 second. 

[001 9] The above-mentioned actuation is explained from the relation between voltage variation 
and the load of a step motor 12. Drawing 5 is the transition diagram of the electrical potential 
difference of the rechargeable battery 2 of this invention, and the condition of an electronic clock. 
An axis of ordinate is the electrical potential difference of a rechargeable battery 2, and an axis of 
abscissa is time amount. It begins and the electrical potential difference of a rechargeable battery 
2 has become those or more [ 1 .3 ] with V, and a normal state. However, if an electrical potential 
difference falls less than [ 1 .2V ] at time of day t1 1 , it will be in an alarm display condition and will 
become movement for 2 seconds. And an electrical potential difference rises to 1.3V at time of 
day t12. However, till time of day t14, it is at the time when the load of the SUTTEPU motor 12 is 
large, and it cannot usually drive by the driving pulse P6 as even if there is a V 1 .3 [ more than ] 
electrical potential difference, but is usually driving by the driving pulse P8. Therefore, even if 
fixed period T= 256 seconds pass, it does not change to 1 -second movement of a normal state. 
[0020] If the load of a step motor 12 becomes small at time of day t14 and an electrical potential 
difference is again set to 1.3V at time of day t15, a step motor 12 can usually be driven by the 
driving pulse P6. However, an electrical potential difference becomes less than [ 1.3V ] again 
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shortly at the time of day t16 when only the time amount T1 which does not reach fixed time 
amount T passed, and 2-second movement which is an alarm display is not canceled. However, 
since an electrical potential difference exceeds 1 .3V at time of day t17, it can usually drive now by 
the driving pulse P6 and it usually continued driving by the driving pulse P6 in [ fixed period ] T= 
256 seconds, an alarm display condition is canceled at time of day t18, and it shifts to a normal 
state. 
[0021] 

[Effect of the Invention] Since not only the electrical potential difference of a rechargeable battery 
but the drive situation of the step motor whether a fixed time amount drive was able to be carried 
out at the usual driving pulse of a certain capacity is taken into consideration by the above 
explanation so that clearly, and an alarm display condition is canceled, it is possible to cancel an 
exact alarm display condition. Moreover, in the electronic clock of an example, since the count of 
the usual driving pulse for discharge of an alarm display condition is used also [ thing / for control 
of a step motor ] with the usual electronic clock, there is also an advantage that a component is 
made few. Furthermore, this invention is applicable not only to discharge of an alarm display but 
decision of the use propriety of the special function in the electronic clock which has special 
functions, such as an alarm and a chronograph. 

[Brief Description of Drawings] 

[Drawing 1] It is the block diagram showing the circuitry of the electronic clock of the example of 
this invention. 

[Drawing 21 Usually, it is the wave form chart of driving pulses P1 -P1 0 and the amendment 
driving pulse Pf. 

[Drawing 3] It is the wave form chart showing movement spacing of movement for 2 seconds. 
[Drawing 41 It is the flow chart which shows the actuation of which an alarm display is canceled. 
[Drawing 51 It is the transition diagram of the electrical potential difference of the rechargeable 
battery 2 of this invention, and the condition of an electronic clock. 

[Drawing 61 It is the transition diagram of the condition of an electrical potential difference and an 
electronic clock in the conventional electronic clock. 

[Drawing 71 It is the transition diagram of the condition of an electrical potential difference and an 
electronic clock in the conventional electronic clock. 

[Description of Reference Numbers] 

1 Solar Cell 

2 Rechargeable Battery 

3 Electrical-Potential-Difference Detector 
6 Movement Pulse Creation Circuit 

8 Alarm Display Control Circuit 

10 Rotation Detector 

1 1 Drive Judging Circuit 

12 Step Motor 

P1-P10 It is usually a driving pulse. 



d9) B#n#!f/r (j p> 



« 2 > & m # it ^ $g (a) 



ftWW 1-295450 

(43) &HB ¥^11 ¥(1999)10^29 0 



(51)IntCl. 6 H^JIB-^ F I 

G 0 4 C 10/04 G 0 4 C 10/04 A 

3/00 3/00 F 

G04G 1/00 3 1 0 G04G 1/00 310D 



&&m& 5fc»3fc 4 OL (i 6 I) 



(21)£BK#^ 


!|$K¥1 0-102274 


(71) USA 


000001960 










(22)aJiSB 


¥js£1 0^(1998) An 14 B 




%jmmm&.mmm 2 ts 1 # 1 






(72)S8lii# 










«3^Pffl«irp*BI6TSl#12^ iy^X 














(72)f£91# 


































^S3»BBfer&*BT6TB 1#12^ ->?X 











(54) [&&<D%,m n?m&r 



(57) [£#;] 

[KB] »«^ftO«BEjaHlU J: 4*- KOSJ 9 
1-4ffi»«5e^at» l»IB*ffi«W¥Si:iWEIE«fl3e 



■I 



II 



i 



m 

s 



7[ *ni F 



me 



1 



4* 



i. 



t 



□J 



ME 



EI 



.j 



(2) 

; 

[sr#«2] lWEra&fljt^aiinriaiEW/^^^ft*; 
kkui-c # fc t fls-r 4 - 1 t -r « is** i em 

^Soffc/Sf 4 «&coiEil)/ < ^ * n n *> 4> s ■? ^ * 
klEf*^* iz® X-o izfam-tZ 

■C*4i4:t1f»t-r*W*9ll»5lll*5l3|Ef40* 50 

[#&9BOf?Nffl£i&l3S] 
[0 0 0 1 ] 

[0 0 0 2] 

1 . 2 vfilTK** 2 fMMf- iff ^ 4 ft v»o 

*T*>*U ~-3fc*j1llO«E*»±#1-4»^KIi 1 . 2 VJ-2J. 

m±m.t>L^t^7 ?$mtf$> *>* x •=> -cinrastt; * o 

- 4 6 1 5 7 ^-^HfcfflW- 9-9 0 0 6 4 -?-^<7)^j£d s Jt 
[0 0 0 3] 7 -4 6 1 5 7 -^littEK J:5t^ 



IfHspi 1 -2 9 5 4 5 0 

2 

*BE* f 1 . 2 V&TKfc* tl«I^t>3cS^ftt 
4*ft*SfcKS^#*T U WJ±& 1 . 2Vit) i§;v>EE 

r*4 i . 3 vja±n44 t*fts^*a8^c,aur^ 

&o ^~^M<r>mmt l . 2VHi*i), ii-Sf^tjjg 
Lt$>LB#£iJ t 1 T-mJE^l . 2Vi:7* J 

■5 1 m&%mttM ti^o t l xnm 1 2 -ems a* 1 . 

2 VKfcoTt 1 . 3 V]>X±.\Zfj:bt£\,*tft%wm\z%. 

£!l t 3 -Cuofc^EOkr-^ Icfc^jSn . 3 V&.T<0 
tz *!> S#^t«t®. ^'bKi-*Ct«±T#iv^ H K # ISJ 
a*gaLTB#8J t 4 Kfc* tmJE^l . 3 V 

[0 0 0 4] i H¥ g- 9 0 0 6 4 -f-Ct±B#^C «fc 

O^EE^l. 2 V*JglTt-4r*tailM*]Bl*»c>»fta^ 
#cS!^?T-t*ri f N «E* r l. 2 VJ-Jl±(C!i-pTiii:*> 
»=»#«StK]B3j» c»a#«3B(c *r— 5eJMW T/itt 
1. 2 Vtt±-e*o*:*^-j:a#*t«U»lT-*-*„ CO 
»£-Offl*ia®l-2^>TS£93-f *■> li!7liC<om^ 
It t- iJ tt *> t ^WW-OttJKoa^H-Cab 4 „ ffitt 

mElil. 2 VJJLL* t)ITOi:iot^?,„ L^L 
B#^iJ t 6 1 . 2 V i:Ti { « fc«#a^tt®t 4 

4o B#^iJ t 7 T-mEI± 1 . 2 Vizi«5* f — 5efflBJT^tt 

e**i. 2 v&t t%-?xLi^&mmm&imfrb®L~r 

2>ZtitX'&&\,* 0 tLXmMt 9<<Z%:&tmZfW,&.T!> t 
1. 2 Vfl±ti t)^J t 1 0 5X— 5eB#HT<7?r^l . 

a*«».u»iTi-*. 

[0 0 0 5] 

^tc#jt ltv>4 t lis i-rwaa***. «xif 

(±fl-Sf|f ffl * J ab 4 t o 4 - t * ? *Q fix v ^4 0 
CtLI±,%^H55l|?:^9 t-fr'gmtfft'frlzlc.'gZtix 
^ 4 v > t ^ t> t> -f ^ ,j» ft Ol|EA s ±^ otLJi a* 

CiD aKMKJSU LT L 4 v»«-Sftffl**iR4 »» ^E 
[0 0 0 6] JfclEOt^T'Jy^^lot^fU 
7- y7*-9 -<0HiWSm§£-£#Ig LT?-46a#t)c 



3 

£c* 0 **w^§«tt±EoraH*«*u 

[0 0 0 7] 

1-4K»'<^*fME¥Ki:. lMrE*0Etfcffi¥«* f ll(rE* 
[0 0 0 9] iTttnBCttWJE^S^WEKaB^^^ft 

& izm zmu > ^ * ftsfgo a # -? & mwj^ ^ * i a 
[ooio] i fctwc»-o^- K«ia#*ffi-r* 0 . 

[0011] 

—fejK 2 Ji*«#S-e* 3tt— *«ife2 

fc^ffilUK. 5t2^JH[n]&&. 6fi*x^ 7^e- *-£IE 
Sri" * rt: tf> ^a>^^ & Sti-^ ;u ^fPJ&H 

&§. 12lin-^-i2b, Xf-^-, n -OH 2 a 



(3) #Hf5¥ 1 1 - 2 9 5 4 5 0 

i9 4S^f7 "7° — ^ — . 9li*y-y7^e-*-l 2 
tfEtfr1-£IEffij[IIS&. 1 Otin-*- l 2 bOlUig*^ 

1 2 * f m— Offi»/^V^^^iE»^&?t*^o* i *fl5ei- 
[0 0 12] Sc^THIE&ifjf^Uo^T^^o 
4 l±7ka*«MF-<DtI» J: *}32768Hz ^m^^^tl 
*«llHltt5(i^03 2 7 6 8HzC0lf^-£frJ§] 

SJfe2 0KEd*l . 2 V&TjW&VI . 3V?:®£r^ 

[0013] awttJK-ettmff^tiiiatts**— **?iii2 

UK 8 (i Sit ' * ^ * ffr£ E 6 oft jS i" 4 a* IE»> * ^ 
^Pl-Pl O^v^-TtL^S: l#WRS"CIE»iaK9Hffi 

20 ij-r&o ii-ca«-/<;u^ftftsitt7of^«-r*ai!te 

ttj/^* p 1 - p 1 0 RirniEmW}^^^ p f o/^u^ 

Jg«ttrov^riE^<4o SI 2 (±aWIE»'<>i'*P l-Pl 

oatmiEEift/^^p f o«®H-e*&o (-f) i±a 

WiEBl^^^^P 1 "C**3. 3. 2 5msO/^fI$r* 

-r&a#ffi»>^*T-*£ 0 ( Q ) «±a«e»^^^^p 

2T*S)*5. 3. 5 m sO/^U^ifl^^i-^a^lEtil^VU 
J L 4 v^^it: P 3 - P 8 OitI 

^^^^^±^^^^3. 75ms. 4. 00ms. 4. 
25ms. 4. 5ms. 4. 75ms. 5. OmsO^ 
JO ;i/^«Sr*1-&a#K»^l'^-C*4o (^) , 

(-) H^i"5. 7 5msO«oa#K»'^l'*P 9. 
5. OmsOfi^itlll^WP 1 OOftl 0il<7) 
atBft'^^i'ffltSli-C^So Ii: (*) l±±E<*> 
lEfii / x -e E» "C i * ^ o fc § U m JJ $ tt 4 MIES? 

a^tii), awEW^^^^ffi*^*^ 3 oms 

f*Uffl***l.& 1 6msOipI<7VN P ;U*T-$>0. f^8m 
SC16/32 co^- a 7^-/N';^gj^ltV^ 0 ^ 

v>*£i±awe»'*>i'* P6t^7 ^ r^e- ^ -i2t 

[0 0 14] ff^MftO^CI^o aUtKlft^A' 
*P 1 - P 1 0(iSESJ[lS&9TliiliI^ttXx , y 
- 1 203^1 2 at:ft#£tLn-^- 1 2 b StEUe 
H^o BIctfcailHitti 0iin-^-i 2 bOftttS 
RgWi:ioTn-^-i 2 b<7>@ln. "*ISHcS:fl5e 
tie *0lEi:«JE?*Lfc»-&*ia»/^^«iltt7 
l±**>K«IEIE»/<>i'*P f t*ftLn-^-i 2 b =e 

t±a#a?»^^^^p n*<bi 7>^*^iia»*oit 
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5 

«#ffi»^^;u^om*B#(c t is in t m titi»^^^ 

-5£»^T=2 5 6&BHEHfC*fc»-fr«±^aHHE» 
7Pn-li:fl|i)»it4^ aflt'O^fESKIIK 7 £©J 

[0 0 15] ^fcilS^^WK^ov^TJE^^o 
fc^S^RBK^frTSo 4r*E*ibIIIK3**z:* 
»|giefi8UfeSi-^o *#*^iBJ»El»8(i«'JiHE»^ , « 
L2»aStK-fc&SftS^*:?T-5o B 3 (± 2 S?a«-0« 

6 0m sffeUa^lEllJ^^^^P n* f ffi*?tL* 0 C 

[0 0 16] ^V-^-til' 1 Kjb&*M§fcO~Jfc*ft 
2 U5EK^*?n.— *Kjfe2 OtE* f ±#Lt^ofc» 

Sr&ffiU 1. 3 V*iax.fc»^±-t-0*«Sr##*^ 

SMPJSellltti l ofl^fi^t:^^ i 2fj>»«t*8fc 

7fe2 01tS^l. 3V^ix.t^^>^^^^IEM 
iK3 0«*J: *5ffl^-t^o 1. 3 V£j&;LT»fctt*L 

[0 0 1 7] ~ #:«E?fe2 9SE#1 . 3V£@x_Tv^ti 
If N K Ji*ffl5eB * J3 £ & ■? 0 «5eB \*T&ft'*A'AfttiL 
H1K 6 LTv^a#jE»/^;i/^ P n^aflfiE 

tfr/^xp 6 JUTOSZKiijO/^^^T-ab^^ir^ 

st^o a^iEid^'^^p n mantel*' * A' *p 6 «t 

^#&ffiI!l*cO/^l'^oa*IE»^ ,? ^^P 7-P 1 OO 

»*i±NUJitfo cioa^(±z:->:«rifi,2 comma 1 . 3 
Vtt±i^«f7^-^- 1 2 0ftffif**a#J: ^ t> 
fi tz v * ^5 4 h t fl iff t T 4 *f #£*S? «r 

[0 0 18] a^iEft'^^P nT^SIEKj/^l^P 6 
J^TOiEii^O/N e ^^oa#IEKi^"^xp 1-P6t$. 
o Y HJltfo &USft^»J» UK 8 lilEISfl 



(4) «f H3¥ 1 1 - 2 9 5 4 5 0 

N=0i:'J"ty h £-^&o -*U£U-fc7 Vifrp^t 
9 << 5 >^:j:otl±l. 3 Vi:iot^?»ICi:2 5 

£Otfilj\ 2 5 6&Sr«tHU*^> H"^fc*!)"C* 

1 2 <7)m$g£[n$E*&m®£& i o«u e$kl^v^ 

* >; * > M"£o SU*iJ^DHit^N=2 5 6 *f * 
£fl;£ir£o N- 2 5 6"C&ttttJfSKfl5eCtfif^ 

EH£L^i:0*iJ5c* I «E§N= 2 5 6 Ufco *: 
ffitt^/UXP n^aUtfEtS^l^P n- 1 tC-T-S t*tC 

[0 0 191 ±IEO»ft*«Ege» tx-ry 7"^-*- 

**LR*28 t 1 1 tM»E** 1 . 2 V£lT^T*«a t»ft3E 
2t>SStii^'i>o -f-LTBfSO t 1 2 T*mJE 
A ff l. 3Vtl_L#"t& 0 L^LP^SH t 1 4 *-Ct±^7-r 
^-^-12 0*1?^^^**), tE^l. 3 
Vtti* o 1 1 o 1 1 If SB/^M P 6t'l»t* - 
t^T*§-faf lEtij/^UXP 8T-E»S.tLT^*o <£ o 

[0 0 2 0] B#£0 t 1 4t^f7^-^ 1 2<D%ffi 
30 < iOBfSO t 1 5-CSC^«JEA f l. 3VtC3fc*t 

^77^-^- i 2 *a*E»/^;u^p 

t i ^fitea t tznn 1 1 6 -cs^e^ i . 3 vj^t 

l^^*9^S^r^^2#il§t(i«(^^^^^o t^L 

nn 1 1 7-e«jE* f i . 3 vtaiitEB^^^p 6 
mismM^frA p 6 "cuts L^tt^o-e^y 1 1 8 

SrJSIfeL a#«Sl ^ »tf 1" * o 
[0 0 2 1 ] 

*HE^Jt-C4 < *-&ffi*^a#K»^^^"C-5e«FHK 

7 7 - A ^ ^ n y 7 t v^o 7ti|#Sfe«SBB**r1" 
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[BHBO»J|t4KW] 

[Hi] *»wo*ift«o«^itoia»*ft*^i-r . 

[02] «#fUft><A'*P 1~P1 OXCnfiEC«'<* 

* p f (ofeftmTh&o 

im 3 ] 2 &a«f-oa«nwB«:^i-*»iB-e*4o 

[114] *#*gt4:J!fBfei-4»ft*3?i-7n— ?-ir- h 
[15] *»WO-^c««i2 0*ffii:« ; f-«Pt1-OttSSO 70 11 SE»*iJ^[HK 
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